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The Modern Treatment of Burns, with Es-
pecial Reference to Severe Burns and to

the Use of Ambrine and Its
Substitutes.

By Edward Hammond Risley, M.D., Boston.

Part I.
This paper and investigation were stimulated

by the feeling that the present-day treatment of
burns, both severe and trivial, leaves much to
be desired, both in method of treatment and in
end-results,—mortality and contractures. This
is a class of cases of which every large hospital!has at least from fifty to a hundred each year,in which results are obviously poor and in which
very little detail interest is taken either by the
surgeon or the house officer in charge.

Mortality is high, the period of disability is
long and disabling, and deforming contractures
are too common. From an economic point of
view, to say nothing of suffering entailed, these
cases should have better treatment.

Our investigation, founded on a detailed studyof a series of cases under personal observation
and treatment since May, 1914, a study and
tabulation of all burned cases treated at the
Massachusetts General Hospital for the pastten years, and a review of the literature, has
aimed to settle the question of the best general

plan of treatment, especially that of the kind
of dressing, the prevention of sepsis and con-
tractures, and shortening of the period of dis-
ability.

The author wishes to take this opportunity
to thank the various members of tihe surgicalstaff of the Massachusetts General Hospital for
courtesy extended to him in granting him the
privilege of directing the care of the burned
cases during this study, and also to the house
officers on duty for very willing and ready
cooperation.

The literature contains a few scattered ob-
servations on individual cases but only one
treatise of value. This is a rather remarkable
book by Dr. Herman Pfeiffer, in German, "Das
Problem Des Verbrühunstodes," which takes
up all phases of this question and is remarkable
for the thoroughness with which it is presented
and the detail into which it goes.

The clinical picture of the, effects of severe
thermal injury we have come to recognize as
that of a profound toxemia, showing itself in
the general toxic appearance of the patient,
elevation of the temperature, etc., and by the
effect of this toxic absorption on the kidneys,metabolism and gastrointestinal tract.

That the condition is actually one of a toxemia
we also have convincing experimental proof, es-
pecially in Pfeiffer 's exhaustive study. He looks
upon the condition as one resulting from an
auto-intoxication fr,om the destruction of pro-
teid bodies at the site of injury, or, in other
words, a hyperproduction uremia or a toxicosis
from .pathologically increased proteid destruc-
tion and absorption.
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In experimental work it is found that prompt
removal of the burned area may be a life-saving
measure in animals as well as in man. The
transplantation of a burned area on to an unin-
jured animal may produce death with the same
toxic and urinary symptoms as if the burn had
been originally inflicted on the recipient of the
transplant. In parabiotic animals the injured ani-
mal dies quickly, While the healthy mate dies later
with the same symptoms, unless severed early.
The blood of severely burned persons has been
found toxic for guinea-pigs. The experiments
on metabolism in Pfeiffer 's work are highly
technical but all go to establish more firmly the
theory of toxic absorption. The picture, therefore,
of the effects of severe burns develops in a clear
manner to the well-recognized symptom-com-
plex which in recent years we have learned to
associate with peptone poisoning, with anaphy-
lactie shock, hemolysin poisoning, uremia; in
short, to the picture of a toxicosis from protein
destruction.

The problem of the treatment of the burned
patient is a broad and complicated one and
divides itself, we believe, as follows:

1. The treatment of shock: when present.
2. The selection of the best form of treat-

ment for the burned area, which subdivides
itself into:

(a) The kind of first dressing to use, and
(b) The prevention of sepsis.
3. The problem of the prevention and treat-

ment of contractures.
4. Prevention and treatment of complica-

tions, especially acute toxic nephritis and duo-
denal ulcer and the question of their relation
to the toxemia, and the question of prognosis
according to extent of surface burned and how
to measure this.

1. treatment or prevention of shock.

This is absolutely the first consideration and
has been noticeably neglected in the past. Our
first thought should not be to get the patient's
clothes off and get a dressing on, but it should
be "How much is this patient in shock and
how can it best be combated?" No attempt
should be made, to move the patient until he
has been relieved of his suffering by a good
generous dose of morphia. If he is in marked
shock he should be treated by methods best
known to combat it, especially by the, use of
subpectoral salt infusion, and rectal shock
enemata. Meanwhile, exposed areas should be
lightly covered with a warm blanket to prevent
chilling. If the patient receives benefit from
this treatment within a half hour, one of three
courses is open to us.

a. The clothing may be carefully cut away
from the whole body and the patient placed
exposed to the air, with' the temperature
of the room elevated to about 110° by open
fire or other means ; the open air treatment, or

b. He may be treated with some form of
medicated dressing.

(1) He may be swathed with compress cloth
saturated with a solution of from 1 to 5 per
cent, picric acid. This dressing is best applied
in sections and held lightly in place by roller
bandage. If put on in sections it can be re-
moved piecemeal and thus add less to the
patient's later discomfort or shock. This first
dressing may be left on for 48 hours before
being disturbed at all.

(2) The burned area, if not extensive, may
be painted with tincture of chlorid of iron and
the patient left without dressing in a warm
room. (The relative values and results of these
forms of treatment will be discussed later.)

c. Should the patient not recover rapidly from
his shock he should be immediately immersed
in a continuous hot (90°-110°) saline or boric
acid solution bath, the clothing to be cut away
after the patient has been immersed and not pre-
viously. For in cases of severe burn the shock
caused by the first dressing is always a serious
consideration and may be fatal. This is sub-
stantiated by many case histories in the hospital
records in which profound shock and death fol-
lowed the first attempt at dressing. For in-
stance, there have been many cases who were
brought to the hospital in moderate shock who
recovered somewhat while resting on the shock
table but who, after the agony of removal of
clothing, or the application of the first dressing,
died an hour or so later with distinct signs of
recurrent or delayed shock. "We feel that this
detail of treatment has often been overlooked
and has been the actual cause of many possibly
avoidable deaths. Therefore, the longer we can
postpone the first dressing the better it will
be for the patient, to whom every hour is of
advantage in recovering from his primary shock.

Regardless of time, the patient should be kept
in the hot bath until he has recovered from his
shock and he should be reimmersed immediately
should he, on removal, show signs of recurring
shock.

This salt solution bath is of great benefit not
only to the patient's general condition, but also
furnishes nutrition to the devitalized cells that
cannot be reached by the blood current now
shut off by the thrombosis, which occludes much
of the superficial capillary circulation. And it
is essential to save the life of every cell, espe-
cially epithelial cells, which later are the regener-
ations of true skin. This bath has bçen found of
great—even life-saving—value in the later or
granulating stage of extensive burns when dress-.
ings could not be borne and the patient is in an
exhausted condition—especially in children.

Our prime consideration, therefore, is the
prevention and treatment of shock, by pro-
longing as long as possible and minimizing as
much as possible the trauma of the first dress-
ing, by warmth, by plenty of morphia, by flood-
ing the system with fluids, and by the use of
medicinal stimulation if necessary. This is our
first duty and is a thing which the writer knows
from personal experience has not secured the
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careful detailed attention in the past that it
should receive. The burned case comes to us in
shock which is both psychic and physical. If
we hasten to get some sort of dressing on his
local injury instead of first treating his psychic
shock by the beneficent influence of morphia,
and his physical shock by this and other well
recognized means, we miss the whole point in the
solution of this problem and add greatly to his
already devitalized condition and increase his
chances of death rather than of recovery. Too
much stress cannot be laid on this very vital
but often lightly considered part of the prob-
lem of the care of burned cases.

2. THE SELECTION OF THE BEST FOSM OF
DRESSING.

As shock and sepsis are for all practical con-
siderations the only causes of death, let us turn
to the second phase of our problem, the selection
of the best form of local treatment, which is
so closely related to the problem of the preven-
tion of sepsis.

First Dressing.—We have adopted the rule
never to use oily dressings; there is nothing in
favor of an oily preparation except that it
produces a fairly painless dressing. The ob-
jection is that it is not as a rule sterile, and
favors the growth of bacteria; it does not ab-
sorb the discharges but keeps them in contact
with the wound, causing maceration, and must
be changed every 24 hours. As opposed to oily
dressings, lotions are advocated, and the one
most favored by a large number of men is picric
acid in 1 to 5% solution. In favor of such a
dressing are the following points : It can be
sterilized. The discharges are absorbed by the
dressing. The growth of bacteria is prevented
and hence lessens the subsequent danger of
constitutional symptoms. The first dressing can
be left on at least 48 hours, thus giving the
patient a chance to recover well from his shock.
The dressing is clean, is healing per se, and
above all, acts as an analgesic. Poisoning is
not a common complication, when the weaker
strengths are used. Most men consider this dan-
ger of poisoning a negligible one, and the ad-
vantages of this dressing to far outweigh any
possible danger of absorption.

With a view to determining the value of these
two well-recognized forms of treatment, and par-
ticularly to try out the picric acid method, all
burned cases receiving House treatment at the
Massachusetts General Hospital for a period of
one year from May, 1914, were given one of
the two forms, i. e.,

(a) All cases going to the West Surgical
Service were dressed with picric acid at the
first and subsequent dressings until the danger
of immediate sepsis was over and other forms
of medication seemed advisable.

(b) All cases going to the East Surgical
Service were given open air treatment immedi-
ately.

The results in our series place us in a posi-
tion to say that the open air treatment for
extensive bums is vastly superior to any treat-
ment in which any kind of dressing is used.
Cases so treated recover more quickly from
shock, suffer less pain, and get a better start
than cases receiving any kind of dressing. The
fact that all of our cases that died under this
treatment did so from primary shock as a result
of extensive burns, within 6 to 72 hours after
entrance, makes it impossible exactly to com-
pare statistics of those two forms of treatment,
but we are convinced that the case that is not
traumatized by any form of dressing is much
more likely to recover than the one less carefully
handled.

Picric acid is by all means a superior dressing
to any of the oily substances. We have seen no
symptoms of poisoning. In first degree burns
it leaves a clccin, dry and probably sterile sur-
face and relieves pain very quickly. In second
degree cases it has proven a splendid dressing,
leaving in a few days a dry surface, all dis-
charge being readily absorbed through the dress-
ing, and an area which practically never becomes
septic and heals quickly.

During the past six months we have been
trying out a series of cases on the tincture of
chlorid of iron, and as far as we have gone we
have every reason to look upon this as
a satisfactory method,—certainly in burns of the
first and second degree of not too great extent.
It has the advantage that no dressing is re-
quired, but a light bandage may be used, if
desired, simply as a protection. The tincture
is simply sopped on over the burned area. This,
in most cases of more than first degree burns,
is painful at the very onset, but a state of anal-
gesia very quickly supervenes; and after its
first application, patients never complain again,
but speak enthusiastically of the comfort and
freedom from pain. Repeated applications
should be made once an hour or so until the
affected area is well coated over and a dry pro-
tective layer is formed. After this, only occa-
sional applications need be made. The area
is best left uncovered, as a thorough drying is
what is desired. In our series so far only first
and second degree burns of moderate extent have
been treated in this manner and the results have
been very satisfactory. The area dries up rapidly
because of the astringent properties of the* drug;
there is no tendency to sepsis, and healing takes
place apparently with considerable more rapidity
than with other forms of treatment, because a
dry, clean area has been obtained, instead of the
usual moist, warm, foul one, produced espe-
cially when oily dressings are applied. We be-
lieve this treatment is of distinct value in super-ficial burns of limited extent.

.

The Prevention, of Sepsis.—This depends
fundamentally on the kind of first dressing used.
Burned areas are presumably at first sterile,
due to the action of the heat, but they are im-
mediately contaminated by the first covering of
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dirty clothing or the first oily dressing. We
have had no case of sepsis in either our open
air or picric acid or tincture of chlorid of iron
series. In all of our cases the skin surrounding
the burned area is washed twice a day with
alcohol, thus keeping the surrounding field as
free from bacteria as possible. In the open air
cases as soon as the area is crusted over, and
sero-purulent material escapes, the crusts are in-
cised or raised in order to allow free drainage,
and the cleansing of the skin continued. Within
about 6 to 10 days or less, warm salt solution
compresses are applied to small portions of the
crusted area and after 48 hours the crust is
removed from this area, leaving a clean, raw
surface, which soon begins to granulate. .

We believe we can positively state, therefore,
that sepsis can be prevented by the open air
treatment, and the salt solution compress, cleans-
ing of the surrounding skin, and avoidance of
oily dressings at the onset.

We wish to lay particular stress on the early
and painstaking and frequent pricking of the
blebs, the incising of large crusted areas and the
elevation of crusts to effect constant and proper
drainage. To do this successfully a special
nurse should be employed, and if done carefully
and gently, very little discomfort is caused ; toxic
material is thus constantly drained off, the tem-
perature is kept lowered and sepsis is much
less likely to ensue. This must be done almost
continuously to be successful and requires great
patience and diligence, but the results obtained
are worth all the extra labor expended.

3. THE PREVENTION OF CONTRACTURES.

From our observation of some 100 recent severe-

ly burned cases, we think we are in a position
definitely to state that the percentage of contrac-
tures can be reduced at least 75 per cent, by
three definite means. First, and most impor-
tant, is the prevention of sepsis. Second, by
the early immobilization of extremities affected
by properly applied splints. This is most im-
portant and should be employed at the very onset
of treatment, as soon as the ease is over its
shock and is running smoothly and before granu-
lation begins. Third, by the early employment
of passive motion and massage. In the hospital
our cases are sent to the Zander department as
soon as they can be moved, and treatment begins
very gradually. Massage is applied to the skin
immediately surrounding the burned area, and
as much passive motion used as is consistent with
comfort. This is done daily during granulation
and afterwards till all signs of contracture have
disappeared. After massage in the early stages,
the limb is returned to its splint as long as that
seems necessary, being taken out occasionally to
rest the part. We believe that the above methods
are of greatest value in effecting the early recov-
ery to usefulness of these tedious cases.

To be successful, however, in the use of splints,
they must be employed early and continuously

and with great patience. Often, variously
moulded plaster-of-Paris casts can be made to
adjust to different parts of the body and to
accommodate the dressed area, and are of the
greatest service.

4. COMPLICATIONS.

Duodenal Ulcer.—The question of the inci-
dence and etiology of duodenal ulcer in severe
burns is yet an unsettled one. Just how many
cases which have nausea and vomiting and
epigastric pain within the first few days are de-
veloping duodenal ulcer is not possible to say.
The fact that many of these are quickly relieved
by dram doses of soda bicarbonate makes it seem
unlikely that the symptoms are due to any-
thing more then the toxemia produced by the
burn. The percentage of autopsies on burned
cases is so small that detailed statistics are not
available. We have failed to find a single case
of duodenal ulcer in any of the cases autopsied
at the Massachusetts General Hospital since its
foundation. Out of all cases of multiple burns
coming to autopsy, 6 had either nausea, vomiting
or pain in the epigastrium, but only three
showed any pathology in the gastrointestinal
tract. Most of these cases were in profound
shock and lived but a few hours. One case in
whom there were no symptoms (probably be-
cause of the degree of shock) showed two feet
of upper ileum congested but no ulcération.
One case with pain in the epigastrum showed at
a point 125 cm. above the ileocecal valve, intense
redness of the mucous membrane with discrete
and confluent irregular black-red areas but no
ulcération. The cecum was even more affected
but there was no sign of even minute ulcération.
One case which vomited everything taken showed
some reddening of the mucosa in the lower
ileum but nothing in the region of the duo-
denum ; and one case with slight nausea showed
only the mucosa of the stomach mottled and the
first portion of the duodenum red in color but no '

ulcération. We are therefore convinced, after
a careful study and analysis of clinical and
autopsy records,—taken in conjunction,—that ac-
tual duodenal ulcer following severe burns is
so rare as to be practically negligible. We do,
however, recognize a distinct train of symptoms
strongly suggestive of this condition but which
we belieye are due to the toxemia as a general
disturber of metabolism rather than as an exciter
of distinct pathological changes in the duodenal
mucous membrane.

The fact that these symptoms subside with
proper treatment also suggests toxemia rather
than actual lesion of the duodenum. It has
been our experience that cases given dram doses
of soda bicarbonate three or four times a day,
together with a general forcing of fluids, recover

ouickly from the symptoms of toxemia. Cer-
tainly, physical examination of the cases shows
none of the well-known signs of duodenal in-
volvement.
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5. PROGNOSIS, ACCORDING TO DEGREE AND EXTENT
OF BURN.

A first degree burn of one-ninth of the body
in a child is often fatal, while a first degree burn
of two thirds of the body in adults generally
results fatally. One third of the body area in
second degree and much smaller areas in third
degree are generally fatal.

Analysis of our series shows, however, that the
prognosis is very variable and that young adults
may survive even greater areas and recover
rapidly, while young children and the old or
feeble will often succumb to secondary shock
with very slight and very small burns. The
age and condition of the patient is of nearly
as much prognostic value as the extent of burn,
provided the burn is not of extreme extent or
degree.

We have found that the more complicated
methods of measuring the body surface, such
as the use of Du Bois Height and Weight For-
mula Chart, are not practical, but that if one
estimate the surface in the male as approxi-
mately 20 feet, and in the female as 16 feet,
rough estimation of the extent burned can be
made which is accurate enough for prognostic
purposes. To know definitely whether one or
two square meters more or less are involved
is of little importance in comparison with a
sound appreciation of the patient's general con-
dition.

The mortality in this series was 23.4 per cent.,
which is about the usual mortality in this type
of case. The mortality is higher when the chest,
back, or abdomen is involved than when equal or
even greater areas of skin are burned on the
extremities.

The presence of shock is the most important
factor in making the prognosis at the onset.
Practically all badly shocked cases die, irrespec-
tive of previous condition or subsequent treat-
ment.

A careful review and consideration of the
evidence at hand in the study of cases of severe
burns would lead us to the following general
conclusions :

1. The three most important factors in the
treatment of burned cases are :

(a) Prevention and treatment of shock,
(o) Prevention of sepsis,
(c) Prevention and treatment of contrac-

tures.
2. Many deaths have been caused by ill-

advised attempts at a first dressing.
3. The form of first dressing is largely re-

sponsible for subsequent sepsis. Oily dressings
should be avoided. Cleansing of the skin sur-

rounding the burned area with alcohol aids in
preventing sepsis. Constant drainage of dis-
charges is essential.

4. The open air treatment is far superior to
that in which any form of dressing isused.

5. Either picric acid or Tr. chlorid of iron
are by far the best forms of medicated dressing.

6. Contractures can be prevented in 75 per
eent. of cases formerly contracting, by the early
use of properly adjusted splints and by early
passive motion and massage.

7- Duodenal ulcer is a rare complication and
•an he almost discounted.

We would formulate the following general
rules for treating burned cases :

1. Combat shock first.
2. Treat all shocked cases or those with ex-

tensive bums by the open air method or the tem-
porary use of the hot bath.

3. Avoid oily dressings.
4. In burns of the extremities—if fairly ex-

tensive, but not requiring open air—use picric
acid.

5. In all other burns use picric acid, Tr.
ehlorid of iron, or the more modern paraffin film
treatment according to preference or experience.

Part II.
THE AMBRINE TREATMENT OF BURNS.

It is probable that most of us who have not
been abroad since the war began, first heard of
the ambrine treatment of burns through the lay
press, especially in articles that appeared in
the Outlook, describing the wonderful and sur-

prising rapid regeneration of tissue—even of
muscle and bone—after its use- Comparatively
few of the men who have been abroad to do
war surgery have actually seen it in use, and
our knowledge of it today has been largely a mat-
ter of hearsay and conversational reports of a
few men who have seen it used.

This preparation is a recent one invented by
Le Docteur Bart de Sanfort, the news of whose
work comes from St. Nicholas hospital, near
Paris. Dr. Sanfort made a report of its use at the
French Academy of Medicine a little over two
years ago, but no detailed accounts of its com-

position, method of application, or reasons for its
superiority have yet appeared in the foreign med-
ical journals. A few scattered abstracts appeared
from time to time in the British Medical Journal
in 1916, but these added nothing to the lay
reports. Efforts by several men to obtain the
formula for its preparation have been evasively
answered by the statement that the excellent
pi-oduct could now be obtained from the French
representatives in New York for $6.00 the pound.

These facts do not, of course, put this prepara-
tion on a strictly ethical basis, and a certain
amount o^ skepticism has naturally resulted.

With the object of getting some knowledge
of the composition of this product before its
general use was instituted, the Hospital obtained
a pound of ambrine, which was given to Dr.
Denis, our chemist, for analysis. It was found
to contain, roughly, 90 to 95 per cent, of paraffin
of a good grade. 5 per cent., more or less, of bees-
wax, a small amount of resin, probably some such
product, as eucalyptol, and an aniline coloring
matter, enough to give it its peculiar gray-brown
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hue. The melting-point was about 140° F.
With this approximate analysis at baud, a sub-
stitute was then made up with the following
composition :

Paraffin of melting point 52° C. 90%
Japan beeswax 5%
Spermaceti 5%

These were heated together at 150° for 30
minutes. No coloring matter or deodorant or
disinfectant was added. This preparation has
been used independently and alongside of am-
brine in order to check up the results on both,
and it shall be my aim to give you as fair and
unbiased a report on these paraffin preparations
as possible, based on a rather limited number of
cases.

The method of application of either is as fol-
lows: The burned area is cleaned up very
gently as far as possible, removing dead skin
and traces of previous medication, and all blebs
pricked near their bases but the cover not
removed. The surrounding skin is cleaned thor-
oughly with alcohol and the part allowed to dry
as much as possible, or drying is hastened by
the use of a warm air blower. Meanwhile, the
ambrine or its substitute has been heated on a
water bath—the ambrine to about 140° F. and
the substitute to about 130° F. This is then
painted or sprayed quickly over the burned area
and for about two inches over the surrounding
healthy skin. Theoretically, the spray is the best,
because it does not injure the delicate granula-
tions present and can be blown into and fills up
every minute depression of the injured surface;
but practically, the gentle application with a flat
camel's-hair brush about l1/^ inches wide does
not harm the injured tissues. If applied gently
and quickly at this heat a thin, smooth film is
formed over the burned area, which makes a
firm air-tight dressing. A piece of sheet wad-
ding a little larger than the burned area is then
peeled apart so that a very thin layer only is left
and this is laid over the area and a second coat of
ambrine painted quickly over this. The part is
placed on a splint to immobilize and prevent
cracking of the ambrine film. It may be further
covered with a bandage. This dressing must be
changed at the end of 24 hours. Generally,
enough serum or discharge collects to ' ' float ' ' the
ambrine coating to some extent. It lifts off
easily, and generally intact, as it practically
never sticks to the burned part- The area is
now washed gently with warm boric solution,
dried with a blower and the preparation reap-
plied as before, repeating each 24 hours until
the area is healed.

The first question that naturally arises is,
"Isn't this substance, put on at 140°, painful?"
The author can testify, from some limited burns
made on his own person to test this point, that
the application can be said to be but momen-

tarily painful. A rather uncomfortable sense of
extreme heat is produced at the very first mo-

ment of application, but the very minute the

first coating is on this sensation quickly subsides
and gives place to one of rather soothing com-
fort. There is a slight feeling of constriction
or adhesiveness for the first few hours after the
dressing is first applied, but after that no par-
ticular sensation is noticed. Patients who have
had more extensive burns treated give evidence
of the comfort of the dressing but do not allow
that the first application of the hot wax is
absolutely without temporary discomfort. It is
not a painful dressing, and its removal is abso-
lutely without discomfort of any kind. It cer-

tainly is remarkably painless in comparison with
any of our older forms of dressing.

The second question which I think would nat-
urally arise is, "Why does not such a dressing
give a favorable chance for bacterial growth?"
The answer is simply that it does not. A dis-
tinct odor is generally given off at the time of
removal of the coating but this has a stale,
musty sort of odor more than a putrefactive
odor. None of the cases of burns of limited ex-

tent, i. e., hands, feet, arms, etc., in our series
has showed the slightest signs of sepsis.

The lack of sepsis has been one of the rather
striking things about this treatment. Case 5
of our series is a very good illustration :

Case 5. Miss M. received second and third de-
gree burns of the backs and fronts of both lower
legs between the knees and ankles. She treated the
burns with strong sulpho-naphthol for two weeks be-
fore coming to the hospital and produced, in addi-
tion, a generous sulpho-naphthol burn of the skin for
about two inches on all sides of the original burned
area, which latter was covered over with a dirty,
thick, leathery slough. The area on admission was
cleaned up as much as possible with a chlorinated
soak, ambrine was applied to the right leg and the
substitute to the left. In 48 hours the slough had
entirely separated from both legs, leaving a per-
fectly clean granulating area, except where the
Achilles tendon was exposed on the left leg. This
case,- while not a favorable one for ambrine, proves
its worth as a dressing which certainly does not
favor infection.

The length of time necessary for complete
healing is another important point.

Our first four ambrine or ambrine substitute
cases were first and second degree cases and
healed up in 9, 12, 8 and 14 days, respectively.
Case 1 had enormous blebs and did not look as
if it would be healed for weeks and yet at the
end of 9 days presented a smooth, soft, red scar
and no scabs.

The resulting scar in the very small number
of cases we have had has been noticeable for
its softness, smoothness and pliability. It never
has scabs and does not seem to crack and bleed
as readily as burned areas under other forms
of treatment.

It may now be asked, "What is the reason for
the apparently favorable results obtainable by
this preparation ? Is it chemical or mechan-
ical?"

It certainly is not chemical in any sense that

/
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original ambrine has some secret constituent
which renders it superior to any paraffin sub-
stitute. For, so far as we could determine, the
substitute cases did exactly as well as the am-
brine cases, healed as quickly, were as comfort-
able, did not become septic, and left just as
smooth a scar.

The effect of this preparation, therefore, must
be purely mechanical in its action. It seems

probable that this mechanical action is favor-
able, first, because it immobilizes the affected
area; second, it is a sterile dressing; third, it
makes an air-tight sealed dressing—which may
possibly be the reason why it does not favor
bacterial growth; and fourth, by its close ad-
hesion to the part favors ingrowth of granula-
tions while it discourages up-growth or heaping
up of granulation tissue, to some extent like ad-
hesive plaster on the sluggish granulations of a
varicose ulcer; or it may act as a supporting
framework for new granulations. I have a feel-
ing that the very soft, smooth scar may be due in
a large measure to the contact with the paraffin
and, of course, to the absence of sepsis.

There is a considerable amount of experi-
mental work being done with various paraffin
preparations or films. The first article of value
to appear was that of Sollmann, of Cleveland,
who also objects to the secrecy in regard to am-
brine and the American preparations which have
recently appeared on the market, because of the
difficulty of comparing results in known and un-
known preparations. Sollmann has made simple
preparations which could be imitated by any
pharmacist and has avoided the use of any col-
oring matter, deodorant or antiseptic in order
that they might be tested purely from a mechan-
ical point of view.

Preparations were made up to test several
factors : 1, melting-point ; 2, fragility ; 3, stretch-
ing quality ; 4, pliability ; 5 hardness.

After testing the above, the author states
that the preparation and mechanical properties
of a series of paraffin film mixtures suggests that
the most important mechanical property of such
films, from the therapeutic point of view, is
their hardness. It is suggested that several de-
grees of hardness might possess advantages under
different conditions. Surgeons using these paraf-
fin preparations are urged to use simple com-
binations of known composition so that their
results can be compared and improvements intel-
ligently made.

This author found that ordinary naramn, melt-
ing at about 53° C. (or 122° F.), appears to
possess practically the same mechanical proper-
ties as the French preparation, and urged it as

the standard of comparison.
The article is of clinical as well as pharmaco-

logical interest.
In a recent visit to the Angelí Memorial Hos-

pital for Animals on Longwood Avenue, I found
the American proprietary preparation called
Parrasine, made by the Abbott Laboratories of

Chicago, and extensively advertised in the
Journal of the A. M. A., and elsewhere, was

being used on burned animais with satisfactory
results. The veterinarian there was convinced
that cases healed more quickly under this form
of treatment than with previous methods.

From my rather limited experience with paraf-
fin preparations I can say that I have been con-
verted from skepticism to a rather firm belief
that this method of treating burns (certainly
those of limited area) is a decided advance over
other methods formerly employed.

l'oints in its favor are: It is not a painful
dressing; it is easy of application and removal;
it does not favor infection; it produces more

rapid healing; it leaves a smooth, soft, pliable
scar.

From the point of view of comfort of the
patient alone it is a decided advance over any
other form of dressing.

DISCUSSION.

Dr. J. B. Blake, Boston: I should like to compli-
ment the reader on his paper, especially in what
he said and the way in which he said it. The subject
of burns is an extremely important one, and it is
altogether tdo often overlooked as an excellent sub-
ject for discussion at medical societies.

There was one single aspect which the reader did
not consider, and that was the first dressing of
burns at home, which comes before us now in the
many lectures in first aid, and which it is worth
while speaking of for a moment before discussing
the paper as a whole. The old dressings which have
been recommended have largely been oil of some

sort, or flour or molasses. It seems to me it is time
now to drop all these recommendations, even though
we may be talking to the mothers who live in the
poorer parts of the city. It is always possible now to
get hot water, and salt, and usually bicarbonate of
soda. I think we ought to recommend warm water
(on a clean cloth) into which salt is put, or sale-
ratus, in the proportion, roughly speaking, of a

teaspoonful to the pint. This would be an infinitely
better first dressing than either carrón oil or olive
oil or flour or molasses. I would recommend that in
the first-aid instructions which are now being given
all over the country.

In my experience with burns, so far as it has
coincided in method of treatment, I agree entirely
with Dr. Risley, particularly in the matter of not
removing the first dressing when shock exists, which
he has emphasized even more than I have in the past.
Cases of extensive burns, especially in children, are
probably doomed to death by unnecessary and inter-
fering first dressings. If a carrón oil or even a mo-
lasses dressing has been put on it is better to stay
on 24 hours and take the chance of additional
sepsis, rather than take the chance of increasing
the shock, by removing it. I should go even so far
as to question whether it might not be permissible
to give paregoric to the child together with the first
dressing. That is open to question, but if there is
ever a time when paregoric may be used by the
laity it is to combat the early shock in a child.

The second point I wish to mention is the fact
that Dr. Risley reports burns, all of which, in a big
hospital, have been assigned to a single service. The
instant you make burns a subject of intensive study
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